Abstract Small island developing states (SIDS) are recognized as a special case for sustainable development due to the unique set of challenges and vulnerabilities they face. While SIDS are a diverse group of nations, most share characteristics of small size, limited land availability, insularity, susceptibility to natural disasters and deep integration into global markets that make them particularly vulnerable to global environmental and economic change processes. Although there has been considerable research into the impacts of global change processes on small island vulnerability, much less attention has been paid to their resilience, particularly at the intersection of environmental and economic change and the consequences for food security. This paper presents an overview of the socialecological vulnerabilities that drive food and nutrition insecurity in different SIDS contexts and considers how policies and governance arrangements might better support more resilient and sustainable small island food systems drawing from the collection of papers in this Special Issue.
Introduction
It [sugar] was like a heartbeat. 7 o'clock the tractor's going, you hear the women out. It was a culture, and now the culture is gone. Now we're trying to build a new culture around farming -Smallholder farmer, St Kitts This quote captures the change that has been characteristic of many small islands and their food systems for generations. Despite their small size and insularity, movements of capital, people and fluctuations in natural resources have long shaped these island environments, economies and societies. While many island nations have displayed a remarkable degree of resilience in responding to these changes, their unique social-ecological vulnerabilities are known to be intensifying in a time of increasing globalization and environmental change (McGillivray et al. 2010; Pelling and Uitto 2001; Wong 2011) .
Small island developing states (SIDS) were officially recognized as a ''special case'' for sustainable development by the United Nations (UN) at the Earth Summit in 1992 (Turvey 2007; United Nations 2011) . The UN has since classified 52 countries and territories as SIDS, the majority of which are located in the Caribbean and Pacific regions (United Nations 2011). While SIDS are a diverse group, most share the characteristics of small size, limited land availability, insularity, proneness to natural disasters and deep integration into global markets (Pelling and Uitto 2001; Wong 2011) .
An area in which the vulnerability of SIDS to global change is increasingly playing out is food security, identified as a priority at the Third International Conference on SIDS convened by the UN in 2014 in Samoa (UNDESA 2014). Environmental change has been recognized as a crucial factor contributing to SIDS-related food insecurity. For example, SIDS are among the most susceptible places to the impacts of climate change (Barnett 2011; Ganpat and Isaac 2014) , with more extreme weather events, sea-level rise, stressed water resources due to changes in precipitation patterns and acidification of the oceans all posing potentially devastating threats to the agricultural and fisheries resources underlying their local food systems (UNFCC 2007) . Interacting with environmental change processes are inequities in global trade, rising food prices, under-developed domestic food systems and limited local food production capacities (Alliance of Small Island States 2012; United Nations 2011). At the household level, food insecurity issues are increasingly presenting themselves in the form of high rates of chronic non-communicable diseases, including diabetes, stroke and hypertension, spurred by more globalized diets and increasing importation of energy-dense foods (Chase et al. 2014; Francis et al. 2010; PAHO2012) .
Despite the significance of these issues, existing research and policy responses have been limited and not well integrated. There is subsequently a genuine need to improve our understanding of the different social-ecological contexts affecting food security in SIDS with a view to fostering resilience (Blancard and Hoarau 2013; Campling and Rosalie 2006; Campling 2006; Scheyvens and Momsen 2008) .
The collection of papers presented in this Special Issue of Regional Environmental Change seeks to explore and better understand some of the social-ecological factors that drive food and nutrition insecurity in different SIDS contexts and point to ways in which adaptive capacity might be better enhanced through institutions at various scales. In what follows, we present the theoretical background to the papers included in this Special Issue and discuss the implications of their key findings for SIDS food security research and policy agendas.
Theoretical approach
This Special Issue embraces a social-ecological systems (SES) thinking approach to studying food systems. This approach challenges the view of human and ecological systems as being separate and instead embraces their interdependencies, with human systems a part of, and thus shaping and being shaped by, ecological systems (Berkes and Folke 1998; Berkes et al. 2003) . SES thinking has been used to understand a range of natural resource issues in the context of forests and fisheries (e.g., Cilliers et al. 2013; Glaser and Glaeser 2014; Ommer and Neis 2014) and is increasingly being applied to the study of food systems. Ericksen (2008) argued for an SES approach to analyzing the ''synergistic effects of the multiple stresses that interact with food systems, sometimes making these systems vulnerable' ' (p. 14) . At the same time, recognizing these interconnections is important to developing more effective and adaptive food security policy (Connolly-Boutin and Smit 2015; Gaire et al. 2014) .
A core feature of taking a SES approach to research is the need to focus on issues of vulnerability, adaptive capacity and resilience when analyzing human-ecosystem relations (Cote and Nightingale 2012) . Here, resilience can be understood as the capacity of a system ''to absorb disturbance and reorganize while undergoing change so as to still retain essentially the same function, structure, identity, and feedbacks'' (Walker et al. 2006) . Resilience is closely linked to the adaptive capacity of the actors involved, in terms of the potential of the social actors and institutions affecting this system to innovate and respond to change (Eriksen et al. 2009; Olwig 2012) . According to Berkes and Ross (2013) , adaptive capacity may be viewed as a property of a social-ecological system that can be ''activated'' through different mechanisms (p. 15). In particular, the ability to innovate 1 is recognized as a key mechanism for adaptation, often taking place through social networks and learning communities (Berkes and Ross 2013; Amaru and Chhetri 2013) .
As individuals and communities develop the capacities to thrive in an environment characterized by change, resilience-building can be enhanced (Berkes and Ross 2013) . Taken together, the papers presented in this Special Issue examine the complex and interconnected factors that shape SIDS food systems and consider how their social-ecological resilience can be better supported to facilitate sustainable food security.
Environmental change and food security in SIDS
The historical social-ecological factors influencing SIDS food systems are well documented in this issue by Connell (2014) and Campbell (2015) in the context of Pacific island food systems and Saint Ville et al. 's (2015) review of agricultural development in the Caribbean. While there are important regional and local differences between SIDS, each of these papers identify a similar pattern of development that has given rise to their food and nutrition security challenges. Key stages in this development included colonization, the establishment of export-oriented production systems and cash economies, a subsequent weakening in systems of food self-provisioning, and most recently a decline, and in some cases complete collapse, of exportoriented agricultural production systems.
Campbell (2015), Connell (2014) and Saint Ville et al. (2015) each provide important insight into the consequences of this history for SIDS food security in the form of under-developed domestic food systems, high reliance on energy-dense food imports and diet-related health problems. Saint Ville et al. (2015) further argue that Caribbean SIDS are struggling to break out of an engrained export-oriented agricultural policy framework which limits their ability to support and develop diverse domestic smallholder farming systems despite the collapse of traditional export commodity markets.
These papers highlight the sensitivity of many SIDS food and agriculture systems to exogenous shocks (Armstrong and Read 2002; Read 2004 ) which compromises the stability dimension of national food security policy.
Despite the vulnerabilities SIDS face, Allen (2015, this issue) cautions that the narrative of a decline into food insecurity should not be equally applied to all SIDS. Based on case study research conducted in the small Western Pacific Island of Malo, Allen finds considerable evidence of resilience in the island's food system, as communities have forged innovative solutions to food insecurity and sustainability challenges by adapting their traditional practices and institutions to new global realities. Significantly, Allen's work shows us that it is possible for small islands to meaningfully combine export and local production with consumption of local and imported foods to contribute to positive food security outcomes.
Papers by Lowitt et al. (2015a) , McConney et al. (2014) and Shah and Dulal (2015) lend further insight into the factors shaping the adaptive capacity of smallholder farmers, small-scale fish harvesters and households, respectively, to respond to food systems' change. Lowitt et al. (2015) examine the factors influencing the innovation potential of smallholder farmers in four Caribbean SIDS. While they identify access to markets, financing and knowledge networks as constraints to innovation, they also find important social interactions missing that are required to create an enabling environment for innovation (Klerkx et al. 2012 ). Specifically, they observed a pervasive lack of trust among smallholder farmers and other actors in the agricultural system that prevents collective action and coordination on food production-related issues and ultimately erodes their capacity to respond to economic and environmental shocks.
Complementing the agriculture-focused papers in this collection, McConney et al. (2014) present the results of case study research conducted in eight Caribbean fisheries. They identify a lack of participation in management decisions by resource users that contributes to conflict in the industry and weakens its capacity to adapt to sustainability challenges. Paralleling the findings by Lowitt et al. in the smallholder agricultural sector, they also identify a clear lack of trust operating among fish harvesters and between fish harvesters and formal institutions that undermines their capacity to meaningfully communicate and participate in governance processes.
Lastly, Shah and Dulal et al. (2015) examine the factors influencing household vulnerability to food insecurity in the face of extreme weather events in the Caribbean country of Trinidad and Tobago. They find that household socio-demographic characteristics and livelihood strategies are strongly related to food security, but that the level of resilience provided by these factors is significantly reduced in the face of climate variability. Accordingly, they argue that sustainable national food systems must be put in place to help mitigate the impacts of climate change on household food security.
The papers in this collection indicate that SIDS food systems are at a critical juncture. Economic and environmental change is intensifying food security challenges, making learning, adaptation and innovation in institutional structures crucial. Drawing on the various findings presented in this Special Issue, we can identify the general need for more decentralized governance approaches and further context-specific research in SIDS-related food and nutrition security research, policy and practice.
Decentralized governance structures
In the study of social-ecological systems around the world, a growing literature is attesting to the potential of decentralized governance structures to enhance adaptive capacity to global change (Folke et al. 2005; Lemos and Agrawal 2006) . From a social-ecological systems perspective, decentralized governance structures that engage a range of actors and organizations at different scales are capable of fostering the flexibility, diversity and social learning necessary for supporting resilience (Berkes and Ross 2013; Folke et al. 2005; Olsson et al. 2007; Pelling and High 2005) . It is important to note that decentralization does not mean that the state has no control or that there is not a need for strong pubic sector institutions (Helling et al. 2015; Lemos and Agrawal 2006) . Rather, decentralized governance aims at ''finding a balance between decentralized and centralized control'' by involving local and higher organizational levels (Folke et al. 2005, p. 449) .
In the case of SIDS, the papers presented in this Special Issue generally support the view that experimenting with more decentralized governance approaches to promoting household food security is becoming especially pressing. In many SIDS, hierarchical governance structures developed during earlier colonial periods are becoming increasingly ill-suited to coordinating responses to food insecurity. Papers by Saint Ville et al. (2015) and McConney et al. (2014) argue that the high level of centralized power held by state institutions is constraining the capacity for agricultural system innovation and collective action at local levels. This likely contributes to a situation in which communities feel disempowered as they look to the state for leadership, while working connections among citizens and between citizens and institutions remains weak. At the same time, papers by Connell (2014) and Lowitt et al. (2015a) highlight that centralized state institutions have been inadequate on their own in advancing action on resilient food and nutrition security outcomes due to the complexity of the challenge.
Achieving progress on food security in SIDS will ultimately require a departure from more comfortable modes of top-down decision-making to modes that include more decentralized governance mechanisms that foster empowerment, leadership, creativity and accountability in community capacity building mechanisms. More decentralized governance structures may also be able to make better use of local knowledge relevant to natural resource and food production issues, while also bringing decision-makers and researchers closer to those communities most affected by global change processes (Lemos and Agrawal 2006) . This may help to build the types of social capital among citizens and institutions crucial for empowering citizens to participate in local development and advancing collective action in support of adaptive capacity (Helling et al. 2015) .
The papers in this special issue provide some examples of how such decentralized structures may work to enhance the social-ecological resilience of SIDS food and agriculture systems. For example, McConney et al. (2014) argue for greater participation of fisherfolk, through well-organized social networks in fisheries management to enhance the capacity of these structures to respond to sustainability challenges. Shah and Dulal urge that community planners, policy makers and residents need to work together to develop sustainable national food systems that are less vulnerable to extreme weather events. Lowitt et al. (2015a) suggest that innovation platforms may be useful for bringing together and building trust among actors at different levels of the agricultural innovation system. These arguments in support of more decentralized governance structures in SIDS align with a growing body of international food security research linking the capacity for collective action to innovation in food systems (Devaux et al. 2009; Kilelu et al. 2013; Markelova et al. 2009 ). However, we note that in the shift to more decentralized approaches, attention to power and politics is especially important. As Lemos and Agrawal (2006) argued, simply including more social actors does not necessarily make decentralized approaches more democratic. In designing new forms of collaboration, it is crucial to ensure that supportive conditions for meaningful participation by a range of actors, including those historically most marginalized in policy processes, are in place (Lowitt et al. 2015b ).
SIDS-specific research needs
Alongside the need to explore and experiment with more decentralized governance approaches, there remains a need for more context-specific research to support the strategies of individual SIDS to respond to food security challenges. Such research will need to both identify and respond to local priorities and help to inform governance systems (Vogel et al. 2007 ). Complex systems, including those involving food, are continuously reorganizing and changing, meaning that, ''understanding should be continuously updated and adjusted'' (Folke et al. 2005, p. 447) . This has been a particular challenge in many SIDS, with government ministers from Mauritius and the Seychelles recently speaking out about a lack of appropriate SIDS-specific research support on food and agriculture issues in the face of environmental change (Dobrovolny 2014) .
Research can also play an important role in helping build the community strengths and networks that are important to enhancing community adaptive capacity and self-organization (Berkes and Ross 2013) . As Berkes and Ross (2013) argued, resilience-building for communities needs to be not only about knowledge and theory but also about practice. Here, research partnerships that engage scientists as well as local practitioners and community members may help contribute to better contextualized and ''socially robust'' knowledge (Nowotny 2003) , while also fostering the community relationships especially important in a SIDS context where relatively low levels of trust and cooperation in agriculture and food systems often exist. Indeed, ''genuine and durable partnerships'' for promoting sustainable development was the theme of the Third International Conference on SIDS in 2014 (UN 2014). The Samoa Pathway, a series of resolutions adopted at this Conference, affirms international cooperation and multistakeholder partnerships for research and development as a critical component of advancing action on sustainable development, including agricultural research and food security (UN 2014).
Conclusion
SIDS present a special case for sustainable development and for food security. Global and regional economic and environmental change processes often have disproportionate and inequitable impacts on small island communities due to their limited natural resource bases, small size and deep integration into global economies. This can have very serious implications for household food and nutrition security, potentially affecting the sustainability of fishing and farming systems and the health of the island populations that depend on them for food, nutrition and livelihoods. The papers presented in this Special Issue point to a pressing need for food system innovation in different SIDS contexts in order to promote equitable and resilient food and nutrition security. This will likely involve embracing more decentralized governance approaches that are capable of empowering actors, building capacity and developing social capital in support of collective action, coordination and learning. There is, however, an urgent need for more context-specific and participatory research into food and nutrition security issues in different SIDS that better attends to their unique, and often time-sensitive, knowledge needs.
